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Public Summary:
Together these data support the hypothesis that at least some Ewing sarcoma family tumors (ESFT) might arise from malignant
transformation of neural crest-derived stem cells.

Scientific Abstract:

Ewing sarcoma family tumors (ESFT) are aggressive bone and soft tissue tumors that express EWS-ETS fusion genes as driver
mutations. Although the histogenesis of ESFT is controversial, mesenchymal (MSC) and/or neural crest (NCSC) stem cells have been
implicated as cells of origin. For the current study we evaluated the consequences of EWS-FLI1 expression in human embryonic stem
cell-derived NCSC (hNCSC). Ectopic expression of EWS-FLI1 in undifferentiated hNCSC and their neuro-mesenchymal stem cell (hNC-
MSC) progeny was readily tolerated and led to altered expression of both well established as well as novel EWS-FLI1 target genes.
Importantly, whole genome expression profiling studies revealed that the molecular signature of established ESFT is more similar to
hNCSC than any other normal tissue, including MSC, indicating that maintenance or reactivation of the NCSC program is a feature of
ESFT pathogenesis. Consistent with this hypothesis, EWS-FLI1 induced hNCSC genes as well as the polycomb proteins BMI-1 and EZH2
in hNC-MSC. In addition, up-regulation of BMI-1 was associated with avoidance of cellular senescence and reversible silencing of p16.
Together these studies confirm that, unlike terminally differentiated cells but consistent with bone marrow-derived MSC, NCSC tolerate
expression of EWS-FLI1 and ectopic expression of the oncogene initiates transition to an ESFT-like state. In addition, to our knowledge
this is the first demonstration that EWS-FLI1-mediated induction of BMI-1 and epigenetic silencing of p16 might be critical early initiating
events in ESFT tumorigenesis.
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